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I* An image forming apparatus comprising: 
a semiconductor laser; 

an optical unit which scan 3 a rotational photo 
conductor by a laser light output by said semiconductor 

laser; and 

a phot:od6t«e-tor which detects the laser light 
output by aa id semiconductor laser at a predetermined 
position, 

wherein a latent iraage is? formed by scanning 
said rotational photo conductor based on the laser iiaht 
detected by the phototiftttctor, 

said imag# forming apparatus further 
comprising : 

a high-frequency clock generation circuit; 
a first frequency divider which generates and. 
outputs an image clock which synchronised with an output 

Of said phofcod«.t:<ac:tbjr by dividing a clock output frosi 
the high-- frequency clock generation circuit; and 

an lavage clack phase Changing circuit which 
e-h&ucjes a phase of the image clock. 
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2. Thm image forming apparatus as claimed, in 
claim 1, wherein said high-frequ^«cy clock generation 
circuit: compri«e^ : 

a voltage controlled osoiil&tos whioh oont^i 
5 an oscillation frequency of a clock, which is output 
according to an input signal; 

a second frequency divider which divides the 
clock oscillated by the voltage controlled oscillator; 

a phase comparator which cgaipar&s a phase at" 
) the clock output by the frequency divider with a phase 
of a frequency of a reference clack so as to output a 
signal, corresponding to a result of the comparison., 

wherein the signal output by the phase 
comparator is input to said voltage controlled 
oscillator.. 

3. The image forming apparatus claimed in 
claim I, further coicp rising: 

an image data input circuit which inputs image 
data based on said image clock; 

a modulation pattern geriferat : mn circuit which 
generates a modulation pattern based on. said image data 
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and: the clock output fsrom said high~ frequency clock 
generation means; .and 

a semiconductor las®* control circuit which 
controls the output of said semiconductor laser based or 
5 the J«oduiatiou pattern generated oy the modulation 
pattern generation moans . 



4 . The image farming apparatus as claimed in 
claim 3, wherein said first frequency divider, said 
image clock phase change circuit, said high-frequency 
clock generator, said iiaage data input circuit- and said 
modulation pattern generation circuit are constituted by 
m integrated circuit formed in a single semiconductor- 
chip . 

5- Th«? imago forming apparatus »a claimed In 

claim 4, further comprising a frequency dividing ratio 
setting circuit which sets a frequency dividing ratio by 
said frequency dividing means by loading from outside. 
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6. The image forming apparatus as claimed in 
cl&im 4, further cornpriging & pulse reversal circuit 
which reverses or forwards a phase of pulses oscillated 
by said voltage controlled oscillator. 



7, The image forming apparatus as claimed in 
claiiP 4, further comprising a frequency dividing 
operation atop and resumption circuit which stops or 
resumes an operation of s&id second frequency divider, 

3.. The linage forming appar^fus as criaiir.od in 

claim 6. further comprising a samiconductor laser turn 

off circuit which switches off said semiconductor laser 
at a timing which delays the phase of a a id pix-^l clock < 
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9. An image forming apparatus comprising; 
a semiconductor laser ; 

an optical unit which scans a rotational photo 
conductor by a light output by said semiconductor 

ias^r; and 

a photodeteetor v/hleh detects the laser light 
output by said semiconductor laser at a predetermined 

position, 

vherein a latent image is formed by scanning 
said rotational photo conductor based on th® laser light 
detected by the photodetector 4 

said linage forming apparatus further 
comprising: 

a high-freqt^ncy clock generation circuit; 
a frequency divider which generates and 
outputs an image clock which synchronized with .an output 
of -said photode lector by dividing a clock output from 
the high-frequency clock generation circuit; 

an image data input circuit which inputs image 
data baaed on said image clock; 

a semiconductor laser modulation circuit which 
modulates an output of said semiconductor laser based on 
a clock output, from said high- frequency clock generation 
means and the image data which input said image data 
input means; and 
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a phass change circuit which changes a tiding 
which said image data input m$a.n$ takes in the image 
data and a phase of said image clock at the same time. 



10. The image forming apparatus as claimed in 
claim B f wherein said phase change circuit changes tim 
timing for taking in the image data and the phase of the 
clock of said image clock based on a first synchronous 
signal at a time of power supply and. a turn-off data 
timing of synchronous signal detection d&tls, 



11. U'he imags t orating apparatus as claimed In. 
claim 9, wherein said phase change circuit changes the 
riming for taking in th* image data and the phase of 
a&id image clock for every scanning timing. 
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12, The image, forcing apparatus as claimed in 
claim 9, wherein said phase change circuit changes the 
timing for taking in the image data and the phase of 
said image clock only at a first line of a pBQe. 



13. the image forming apparatus as claimed in 
claim 9, wherein the phase of said image clock 1$ 
changed when being output, and. the timing which said 
image data input circuit t&k&s in data and a timing 
which said modulation pattern genera ting circuit 
generates a modulation pattern, ari not changed. 

14. An isaag© forming apparatus comprising: 
a semiconductor la&ar; 

scanning means for scanning a rotational photo 
conductor by a las** light output toy said semiconductor 
laser; and 

scanning light detecting cleans for detecting 
the .laser light output by said semiconductor laser at a 
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predetermined position , 

wherein a latent image is forced by scanning 
said rotational photo conductor based on the laser light 
detected by the: scanning light detecting means., 

said images forming apparatus further 
• comprising: 

high-frequency clock generation means; 

image clock outputting means for generating 
and outputting an image cloak which synchronised with an 
output of said scanning light detecting means by 
dividing a clock output from the high -frequency clock, 
generation means; and 

im.g% clock pha$e change mmn& fox changing a 
phase of the image eio^k. 

IS. The image forming apparatus as claimed in 
claim 14, wherein said high-frequency clock generation 
means comprises : 

voltage controlled oscillator me&ns for 
controlling an oscillation frequency of a clock, which 
is output according to an input signal; 

frequency dividing means for dividing the 
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clock oscillated by fcho voltage controlled oscillator 
means ; 

the clock output by the frequency dividing means with a 
phase of a frequency of a reference clock 30 as to 
output a signal corresponding to a result of the 
comparison if 

wherein xhe signs! output by the phase 
comparing means Is input to said, voltage controlled 
oscillator hearts. 



16 < The Image forcing apparatus as claimed in 
c I a i 1.4 f u r t: h e r cotnp riisi ng : 

Image data Input nv$an.$ for inputting .image 
data bas#d on said image eioex ; 

modulation pattern, g^n^ration ra&aris for 
generating a modulation p&tt&rn fossed <m said imay^ d&C/& 
and the clock output frorn said h i g h - f *; e qu e n c y clock 
generation means; and. 

semi.e<mctoctor laser ecmtxol means for 
controlling the output ot said semiconductor laser based, 
on the modulation pattern generated by the modulation 
pa 1 1 e r n gen e r a t. i o n means , 
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17. The images forming apparatus <xn claimed in 
claim 16, wherein a aid ima.ga clock, output means, .said 
i stage clock phase change means, said high-- frequency 
clock generator means, said image dat£ input means and 
said modulation pattern, generation means arc constituted 
by an integrated circuit formed in a single 
semiconductor chip . 



18. The image forming apparatus as claimed in 
claim 17, further comprising frequency dividing ratio 
setting fe**n 3 for setting a fr^quancy dividing ratio by 
said frequency dividing means by loading from outside . 



19 r The image forming apparatus as claimed in 
claim 17, further comprising pulse r&^eraal means for 

reversing or forwarding a phase of pyls^s QSCiil&t&d by 
said voltage controlled, oscillator means. 
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20. The image forming apparatus as claiiaed in 
claim 1.7, further comprising frequency dividing 
operation stop and resumption means for stopping or 
resuming an operation of said frequency divides . 



21., The- image forming apparatus as claimed in 
claim 20, further comprising semiconductor laser turn- 
off means far switching oi£ said semiconductor laser at 
a timing which delays the phase of said pixel clock:, 



^> xm&gf$ tojanxny apparatus; comprising: 

a semiconductor laser; 

scanning means for scanning a rotational photo 
conductor by a laser light output by said pwieonductor 

laser; and 

scanning light detecting means for detecting 
•th® User light output by said semiconductor laser at -a 
pr ederermined position , 

vh&r&iri $ latent image is formed by scanning 
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said rotational photo conductor baaed on the laser light 

detected by the scanning light detecting means. 

said image, forming apparatus further 
comprising: 

high-frequency clock' generation means; 
image clock output means for generating and 
outfitting an image clock which synchronized with a 

timing detected by said scanning light detecting means 
by dividing a clock from said high-frequency clock 
gene rat i on mean s ; 

linage data input means for inputting image 
data based on said image clock; 

semiconductor laser modulation m®m$ for 
modulating »o output qS said semiconductor laser based 
on a clock output from said high-f requency clock 
generation means and the image data which input said 
image data input means; and ■ 

phase change means for changing a timing, 
which said image data input means taXes in the image 

data, and a phaa* of said image clock at the aane time. 



t 
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23 . The image forming appa.rat.us as claimed- in 
claim 22, wherein said phase change means changes the 
timing for taking in thc-a image data and the phase of the 

clock of said linage clock baaed on a first synchronous 
signal at a time of power supply and a turn-off data 
timing gf synchronous signal detection data. 



24. The .unage forming apparatus as claimed in 
claim 22, wherein said phase change means changes the 
citing for taking in the image data and the phase of 
said image clock for every scanning timing. 



25. The image forming apparatus as claimed in 
ciaira 22, wherein said phase change me&m changes the 
tiding for taking in the image data and the phase of 
said image clock only at a first line of a page. 
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2fi. The isoage forming apparatus as claimed in 
claim B f wherein, the phase of said image clock is 
changed vhftfl b-sing output , md the timing which said 
image data input means takes in data and a timing which 
said modulation pattern generating means generates a 
module ti on pattern are not changed. 

27- An image rooming apparatus comprising: 

m Optical scanning unit which scans a 
plurality o£ light .fluxes on a medium to be scanned, the 
light fluxes being synchronous with an output pixsd 
clock and. h&iag modulated in accordance with imaga data 
of a respective of & plurality of lin&0; &nd 

a clock phase control circuit which controls a 
phase of said output pixel clock for each of said iinea 
v>o &rs to correct # shift in. a v/rit^ ntart. position in a 
scanning direction due to a shift in a position of each 
light-fitting point of said plurality of light fluxes, 
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28. The image forming apparatus as claimed in 
cla.ini .2?, wherein said clock phase control circuit 
comprises ; 

a high-frequency clock generator; 

a first, frequency divider which generates said 
output pixel deck by dividing an output of said high- 
frequency clock generator, th& first .frequency divider 
having a circuit which om ch&n : ge a phase of said output 
pixel clock; 

a phase change circuit which changes a phase 
of said first frequency divider; and 

a second frequency divider which generates &n 
internal clock by dividing an output Of said high- 
frequency clock generator, the second frequency divider 
having a circuit, which can change a pha3& of said 
internal clock. 

29. The image forrnirvg apparatus as claimed in 
claim 2.8, wherein said 'high-frequency clock generator is 
constituted by a PLL circuit comprising: a voltage 

controlled oscillator circuit; a. programmable counter 
which divides an output of said voltage controlled 
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Oscillator circuit.; and a phase comparator circuit which 
compares phases of an output of said programmable 
counter and a reference frequency, wherein said first 
frequency divider generates said output pixel clock by 
di viding an c^t.pnt <yf -said voltage control led. oscillator 
circuit and a phase of said Output, pixel clock is 
synchronized, with a phase synchronous signal. 



30. the toage forming apparatus as claimed in 
claim 29, further comprising a modulation pattern 
generating circuit which generates & ^odul&ticm pattern 
by which, an optimum exposure energy is obtained based on 
the image- data in synchronisation with said output plxs'l 
clock . 



31, The mage forming apparatus as claimed in 
claim 30, wherein said modulation pattern generating 
circuit can change a phase of the output pixel clock for 
#&eh of a plurality of lines. 



Application/Control Number: 09/873,256 
Art Unit: 2800 



Page 18 



32. Th.e image forming apparatus as claimed 
claim 31 , wherein ^ia first frequency divider, said 
phase change circuit, said FLL circuit and said 
modulation pattern generating circuit are formed in a 
single integrated circuit. 



33.-. The image forcing apparatus as claimed in. 
ciaira 32, wherein said integrated circuit further 
comprises a semiconductor i&.s&r modulation drive circuit. , 



34. &n imay*. f owning apparatus comprising; 

an optical scanning unit which scans a 
plurality of light fluxes on a medium to b© scanned, th 
light fixixKs being synchronous with, an output pixel 
clock and hmxng modulated in accordance with image data 
of a respective one of a plurality of lines; and 

clock phase control ssreans far controlling a 
phase of said output pixel clock lor ^ch of said linss 
so as to correct a shift in a write start position in a 
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scanning direction due to a shift in a position of each 
light-emitting point of said plurality of light fluxes, 

35 . The linage forming apparatus as claimed in 
claim 3-4, wherein said clock phase control, means 
comprises: 

high.- frequency clock generator means; 

a first frequency dividing means for 
generating said output pixel clock by dividing ah output 
of s&iti high-frequency clock, generator means, the first 
frequency dividing roans having means for changing a 
phase cf said, output pixel clock; 

phase change means for changing a phase of 
said first frequency dividing timans; and 

second frequency dividing means for generating 
an .internal clock by dividing an output of said high- 
frequency clack generator, the second frequency dividing 
moans having means for changing a phase cf said internal 
clock.. 

36, (Amended) An image fennsixg ^psanstus comprising; 

an optica) scanning unit which scons a piuraliiy of l ight fluxes on a .medium to be 
scaring hy finding the light ftuxw by a daflastw, the light fees Wbg syndM^us wih 
an. output pixel clock and being modulated m accordance with image data of a respective one 
of a plurality of lines; and 
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a clock phase control circuit which controls- a phase of said output pixel clock for 
each of <i plurality of deikotbg surfaces of said deflector so as to correct a fluctuation m a 
scanning length cort^ptnuimg to tho phraHty of deffsjcting^ur&cca, 

37. (Aitneadoci) I he image forming apparatus as claimed In claim 36,' wherein s<ud 
clock phase control circuit comprises; 

a high- frequency clock generator; 

a fmt: frequency divider which, generates said output pixel clock by dividing m output 

of said higlv"frec|uen.cy clock generator, the finst frequency divider having a circuit winch can 

change a phase of said output pixel c lock; 

a phase change circuit which changes a phase of said first frequency divider: and 

a .second frequency di vider which generates an iatemal clock by dividhig an output of 

said higJi-ftequency clock: generator, the second frequency divider having a circuit which can 

change a phase of said internal clock . 
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U. (Amended) The image forming apparatus as claimed in claim 26, wherein said 
high-frequency clock genemor is constituted by a PLL circuit comprising: a voltage 
controlled oscillator circuit ; a programmable counter which divides an output of said voltaae 
controlled, oscillator circuit; and a phase comparator circuit which compares phases of an 
output of said prograaumbie counter m<& a reference fimfiMttcy, wherein said rim -frequency 
divider generates said output pixel clock by dividing an output of said voltage controlled 
oscillator circuit and a phase of said output pixel clock Is synchronized with a phase 
synchronous signal. 

39. {Amended) The image forming apparatus as claimed iu claim .38, further 
comprising a modulation pattern generating circuit which generates a .modulate pattern by 
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which an optimum, exposure energy is obtained based on the image date, i n synchmm^iion 
with said output pixel clock, 

40. (Amended) The image fonnteg apparatus m claimed m claim 39, wbcrcin suid 
modulation pattern generating circuit cart chang© a phase of the output pixel clock for each of 
a plurality of lines. 

41, (Amended) The image ftmxsing apparatus as claimed in claim 40., vrtimin said 
fust fequcney divider, said phase change circuit, said PLL circuit and said moddatioo 
pattern generating, circuit are formed in a single integrated circuit. 

42 , (Amended.) Tim linage forming apparatus m claimed in claim 41 , wherein said 
integrated circuit farther comprises asenikondnctor laser modulation drive dram.. 

43. (Amended) Ajumage forming apparatus comprising: 

m optical scanning unit which scans a ptoll.lv of light B sixes on a medium to be 
scanned by deflecting the light fluxes by a deflector, the light fluxes being synchronous with 
ai) output pixel clock and being modulated h ^cwd&nce with image data of a respetive &m 
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of a plurality of linos; and 

clo^k phase control means for controlling a phase of saki. output pixel slock for each 
of a plurality ©f deflecting surfaces of said deflector so as to correct n fluctuation in a 
scanning length corresponding to the plurality of deflecting surfaces. 

44, (Amended) llic image forming apparatus as daimect. in claim 43, wherein said 
duck phase eoniral. means comprises: 

high-frequeiscy clock generator meaos; 

first frequency dividing means for generating .said output pixel clock by dividing m 
output of said Mgb4requeiicy clock generator means, the first ikqueney dividing means 
having mean?; for ctoMgmg a phase of said, ouiput pixel clock; 

ptes change means for changing a phase of said first ikquency dividing means; isnd 
memd f eqiieticy dividing means for getiamtmg &a internal clock by dividing m 

output of sM M$b4mqwmy clock generator means, the second frequency dividing means 

having means for changing .a phase of said internal clock. 



